Contemporary examination of community structure requires analyzing multiple dimensions of biodiversity to provide a more holistic understanding of the ecological and historical factors involved in the formation and maintenance of local communities. We used empirical data on bat communities across Mexico to investigate patterns of taxonomic and phylogenetic diversities. More specifically, we 1) characterized phylogenetic structure using multiple measures of diversity and identified environmental factors that serve as potential drivers of the underlying structure, 2) determined whether any bat community showed evidence of phylogenetic overdispersion or underdispersion and characterized how taxonomic structure differed among overdispersed, randomly dispersed, and underdispersed sites, and 3) examined the relationship between phylogenetic diversity and size of the regional species pool. We used 3 indices of phylogenetic diversity (Faith's index [FI], mean nearest neighbor distance [MNND], and mean pairwise distance [MPD]) to quantify patterns of evolutionary relatedness in bat communities across Mexico. To determine whether a particular community was overdispersed, randomly dispersed, or underdispersed, we used randomization procedures with latitudinal and longitudinal constraints to define the regional species pool for each bat community. We used regression trees to investigate which climatic factors explained variation for each measure of phylogenetic diversity. Precipitation and longitude were correlated with FI, temperature was correlated with MNND, and temperature along with latitude and longitude were correlated with MPD. We found that just over one-half of the communities were underdispersed, just under one-half were randomly dispersed, and only 1 was overdispersed. Each measure of phylogenetic diversity was differently affected by the size of the regional species pool.
a multidimensional concept that integrates functional, phylogenetic, and taxonomic diversities (Scheiner 2012; Eduardo 2016) . Although the underlying assumptions and mechanisms of each dimension may differ, they all provide testable predictions that increase our understanding of the formation and maintenance of ecological communities (Gerhold et al. 2015) . Functional diversity differs from taxonomic diversity in that it reflects ecological differences among species, potentially yielding a distinct characterization of community structure (Tilman et al. 1997; Petchey and Gaston 2006; Duffy et al. 2007; Hidasi-Neto et al. 2012) . Phylogenetic diversity differs from taxonomic diversity in that it more directly reflects evolutionary differences among species based on patristic distances (i.e., the number of apomorphic step changes separating 2 taxa on a phylogram) to determine the amount of divergence from a common ancestor (Vellend et al. 2011) , providing yet another perspective from which to analyze community structure (Webb 2000) . Although taxonomic diversity may at times be acceptable surrogates for functional and phylogenetic diversity (e.g., rodents- Dreiss et al. 2015) , it is a poor substitute for other taxa (e.g., bats -Cisneros et al. 2014) . Despite the redundancy of some measures of biodiversity (Stevens and Tello 2014) , this incongruence of surrogacy highlights the importance of using multiple dimensions to characterize various aspects of biodiversity (Monnet et al. 2014; Dreiss et al. 2015) .
One important component of community structure that emerges when simultaneously analyzing multiple dimensions of biodiversity is phylogenetic dispersion. Communities with similar species richness can vary greatly in their phylogenetic diversity, with one community consisting of very closely related species while another comprises distantly related taxa. Patterns of phylogenetic dispersion are found in communities with species distributions that are nonrandom with respect to evolutionary relatedness (Webb et al. 2002; Kraft and Ackerly 2010) . A community that exhibits phylogenetic overdispersion has a higher phylogenetic diversity than expected based on a random sample from the regional species pool. Underlying mechanisms for phylogenetic overdispersion are based on competition within clades, niche partitioning, and limiting similarity (Mayfield and Levine 2010; Cadotte and Davies 2016) . A community that exhibits phylogenetic underdispersion, sometimes referred to as phylogenetic clustering, has a lower phylogenetic diversity than expected by chance. Underlying mechanisms for phylogenetic underdispersion are largely based on competition among clades and environmental filtering (Mayfield and Levine 2010; Cadotte and Davies 2016) . In addition, phylogenetic dispersion can be related to the geological age of the habitat with overdispersion sometimes associated with older habitats and underdispersion associated with younger habitats (Lososova et al. 2015) .
Just like multiple measures are needed to characterize taxonomic diversity (Magurran 2004; Stevens et al. 2004) , multiple measures are also needed to characterize phylogenetic diversity (Mazel et al. 2016) . That is, different measures are quantified in such a way that they describe various aspects of the evolutionary relatedness of species within a community.
For example, Faith's index (FI), which is simply the sum of branch lengths within a phylogenetic tree (Faith 1992 (Faith , 2006 , is obviously positively correlated with species richness. In this respect, FI is analogous to species richness and should, therefore, be included in studies examining phylogenetic structure. However, mean nearest neighbor distance (MNND), which is the average distance between each species and its closest evolutionary neighbor (Webb 2000; Hidasi-Neto et al. 2012) , measures terminal relatedness and is sensitive to variations toward the tips of a phylogeny (Cadotte and Davies 2016) . Mean pairwise distance (MPD), which is the average distance between each pair of species in a community, is sensitive to distant taxa changes in a phylogeny (Cadotte and Davies 2016) . Together, these different characterizations of phylogenetic structure can provide valuable insight into the ecological and evolutionary processes associated with the formation of local communities.
Bats are ideal taxa to integrate multiple dimensions of biodiversity at broad spatial scales to improve our understanding of the structure of ecological communities. First, bats are the 2nd-most speciose order of mammals with over 1,300 species spanning 19 families and 202 genera (Fenton and Simmons 2014) . Second, bats provide important ecological and agricultural services, such as seed dispersal , pollination (Petit 1997; Muchhala et al. 2009 ), and pest control (Cleveland et al. 2006; Boyles et al. 2011 ). Third, they occur globally except for polar regions, some mountaintops, and a few remote islands (Simmons and Conway 2003) , allowing for large-scale studies on bat diversity such as those that describe latitudinal gradients in bat diversity (Kaufman 1995; Willig et al. 2003; . Fourth, bats typically roost in small clusters containing only a few individuals or in large colonies estimated to reach 20 million individuals (Fenton and Simmons 2014) ; this coupled with their low reproductive rate makes bats very sensitive to climate change and habitat loss (Jones et al. 2009 ). Fifth, patterns of evolutionary relatedness suggest nonrandom patterns of phylogenetic dispersion are common in bat communities, at least in the western regions of North America (Patrick and Stevens 2014) and Caribbean lowlands of Costa Rica (Presley et al. 2017) .
Our goal was to better understand broad-scale patterns of phylogenetic structure in the species-rich bat communities of Mexico. First, we characterized communities using measures of phylogenetic diversity and identified which environmental factors potentially explain the underlying structure. We hypothesized that elevation, latitude, longitude, and a combination of temperature and precipitation would be potential correlates of measures of phylogenetic diversity. Second, we determined whether any bat community showed evidence of phylogenetic overdispersion or underdispersion and characterized how taxonomic structure differed among overdispersed, randomly dispersed, and underdispersed sites. We hypothesized that overdispersion would occur in the tropical region of Mexico due to an abundance of resources and underdispersion would occur in the more arid regions as a result of niche conservatism. Third, we examined the relationship between phylogenetic diversity and size of the regional species pool. Although FI is necessarily positively correlated with species richness, we hypothesized that there would be no significant correlations between MNND or MPD and species richness.
Materials and Methods
Bat community data.-We used published data from 2 metacommunity studies (Lopez-Gonzalez et al. 2012 that provided the species composition of 31 bat communities distributed across Mexico (Fig. 1) . In order to be included in these 2 studies, each community had to meet 3 criteria: it had to 1) cover a relatively small geographic area to ensure adequate sampling, 2) be sampled throughout the year to account for seasonal variation in species composition, and 3) be sampled for at least 2 years to account for yearly variation in environmental conditions (Lopez-Gonzalez et al. 2012) . The resulting data set contained 128 of the 137 bat species known from Mexico (Lopez-Gonzalez et al. 2015) .
To determine evolutionary relatedness, we used a bat supertree comprising 916 species and 429 internal nodes, with an estimated age of 61.7 Ma for the basal node ). Due to recent taxonomic changes, 9 of the species documented in Lopez-Gonzalez et al. (2012 were not included in the bat supertree. For these species, we either combined them with closely related sister taxa or with subspecies (Supplementary Data SD1). For example, Vampryodes major once was considered a subspecies of V. caraccioli, but recent molecular and morphological evidence support the elevation of V. major to species level (Velazco and Simmons 2011). However, this taxonomic elevation occurred after the publication of the bat supertree ; therefore, we considered V. major and V. caraccioli the same species. Similarly, we grouped Artibeus literatus and A. intermedius together as they are now considered conspecific (Redondo et al. 2008) .
Quantifying phylogenetic diversity.-For each of the 31 communities, we calculated 3 indices that capture different aspects of phylogenetic diversity, including FI, MNND, and MPD. FI is the sum of all branch lengths that correspond to the minimum spanning path connecting the focal set of species and is calculated as:
in which l i is the branch length between the terminal node and internal branching point for species i in the community and SR is the number of species in the community (Faith 1992 (Faith , 2006 Faith and Baker 2006) . We used the pd function from the "picante" package in R (Kembel et al. 2010 ) to estimate FI. MNND is the average distance between each species and its closest phylogenetic neighbor in a community (Webb 2000; Hidasi-Neto et al. 2012) . It is calculated as:
in which d i min is the minimum distance between species i and its closest neighbor, and SR is the number of species in the community (Webb et al. 2002; Kembel et al. 2010) . We used the mntd function from the "picante" package in R (Kembel et al. 2010 ) to calculate MNND. MPD is the average distance between each pair of species in a community and is calculated as: 
in which δ i j , is the phylogenetic distance between species i and j, and SR is the number of species in the community (Webb et al. 2002; Kembel et al. 2010) . We used the mpd function from the "picante" package in R (Kembel et al. 2010 ) to estimate MPD. As each index responds uniquely to a species richness gradient and captures a distinctive aspect of phylogenetic diversity, considering multiple indices simultaneously provides a more accurate depiction of the underlying community structure (Mazel et al. 2016) .
Assessing phylogenetic dispersion.-To determine whether a bat community was overdispersed, randomly dispersed, or underdispersed, we used randomization procedures based on a null model that restricted the regional species pool for each site separately by including only those species with geographic ranges that encompassed that particular site. More specifically, we used the filter, sample_n, and select functions from the "dplyr" package in R (Wickham and Francois 2015) to filter the species whose latitudinal and longitudinal ranges included the geographic locations of each site and to randomly sample species from the regional pool. We then pruned the bat supertree to include only the selected species using the drop.tip function from the "ape" package in R (Paradis et al. 2004 ). We calculated FI, MNND, and MPD using the resulting phylogeny. We repeated this process for 1,000 iterations to generate null distributions for each measure of community structure. Because of the exploratory nature of this analysis and the conservative null model, we set alpha to equal 0.1 and then calculated 90% confidence intervals for FI, MNND, and MPD. Bat communities with empirical values that fell within the 90% confidence interval were deemed consistent with random phylogenetic dispersion. Communities that fell above the upper limit of the confidence interval exhibited phylogenetic overdispersion, while communities falling below the lower limit of the confidence interval indicated phylogenetic underdispersion.
Species richness and measures of phylogenetic diversity.-Like above, we set alpha to equal 0.1 and then used randomization procedures to generate 90% confidence envelopes to characterize the relationship between different measures of phylogenetic diversity (i.e., FI, MNND, and MPD) and size of the regional species pool. First, we randomly selected 2 species from the regional pool with each species having an equiprobable chance of being selected. That is, we did not impose geographical constraints in this null model; this is an important distinction between this set of simulations and those used to assess phylogenetic dispersion because otherwise we would be unable to determine the relationship between different measures of phylogenetic diversity and size of the regional species pool. We then pruned the bat supertree to include only those 2 species using the drop.tip function from the "ape" package in R (Paradis et al. 2004 ). Based on the resulting phylogenetic tree, we calculated FI, MNND, and MPD. We stored the values for each measure of phylogenetic diversity and repeated this process for 1,000 iterations. We then calculated 90% confidence intervals for FI, MNND, and MPD separately for a species richness of 2. We then randomly selected 3 species from the regional pool and repeated the procedure. We continued this process until all 119 species in the regional pool were included in the analyses.
Characterization of environmental factors.-We used bioclimatic data from WorldClim (www.worldclim.org) to capture spatial variation in environmental conditions (Hijmans et al. 2005) . The bioclimatic factors were Bio1 = mean annual temperature, Bio2 = mean diurnal range (mean of monthly (max temp − min temp)), Bio3 = isothermality (Bio2/Bio7) (* 100), Bio4 = temperature seasonality (standard deviation * 100), Bio5 = max temperature of warmest month, Bio6 = min temperature of coldest month, Bio7 = annual temperature range (Bio5-Bio6), Bio8 = mean temperature of wettest quarter, Bio9 = mean temperature of driest quarter, Bio10 = mean temperature of warmest quarter, Bio11 = mean temperature of coldest quarter, Bio12 = annual precipitation, Bio13 = precipitation of wettest month, Bio14 = precipitation of driest month, Bio15 = precipitation seasonality (coefficient of variation), Bio16 = precipitation of wettest quarter, Bio17 = precipitation of driest quarter, Bio18 = precipitation of warmest quarter, and Bio19 = precipitation of coldest quarter. Although latitude and longitude often serve as proxies for temperature and precipitation gradients, we decided to incorporate them, along with elevation, in our environmental data set because they may also serve as proxies for other environmental variables (e.g., photoperiod, habitat complexity, vegetative structure) associated with changes in location (Badgley and Fox 2000) .
We used regression tree analysis to form a predictive model for each measure of diversity based on the environmental data set described above. This decision-based approach uses a recursive partitioning algorithm that splits the dependent variable (i.e., SR, FI, MNND, and MPD) into smaller subsets based on yes-no response to a predictive criterion for each of the independent variables separately; some variables may be used multiple times in the final model, while other variables may not be used at all (De'ath and Fabricius 2000) . The root node is the explanatory variable that accounts for the majority of the variation found in the response variable. The branches from the root node will continue to split at daughter nodes (other strong explanatory variables) until reaching a stopping criterion, terminating at tips consisting of groups of sites with similar values in the dependent variable; we used the default values in the tree function in the "tree" package in R (Ripley 2014) . One advantage of using regression trees is that they do not require as many assumptions as traditional statistical techniques; for example, there is no requirement that the underlying relationships between independent and dependent variables be linear, that the relationships follow a specific nonlinear link function, or that the relationships are monotonic in nature (Urban 2002) . In addition, the recursive partitioning algorithm helps avoid issues of multicollinearity (Munoz and Felicisimo 2004) . Thus, regression trees represent alternatives to several traditional statistical techniques, including multiple regression, generalized linear models, and discriminant function analysis (Loh 2011 ).
results
After correcting for the latest nomenclature, there were 119 species representing 8 families and 63 genera included in this study (Supplementary Data SD2) . The most speciose families were Phyllostomidae (54 species, 45.38%) and Vespertilionidae (35 species, 29.41%), followed by Molossidae (14 species, 11.76%), Emballonuridae (8 species, 6.72%), Mormoopidae (5 species, 4.20%), Natalidae (0.84%), Noctilionidae (1 species, 0.84%), and Thyropteridae (1 species, 0.84%). The most speciose genera were Myotis (14 species, 11.76%) and Artibeus (7 species, 5.88%), followed by Eumops (4 species, 3.36%), Nyctinomops (4 species, 3.36%), Pteronotus (4 species, 3.36%), Glossophaga (4 species, 3.36%), Lasiurus (4 species, 3.36%), Rhogeessa (4 species, 3.36%), Molossus (3 species, 2.52%), Carollia (3 species, 2.52%), Micronycteris (3 species, 2.52%), and Eptesicus (3 species, 2.52%); the remaining genera were represented by only 1-2 species each. The most widely occurring species were Artibeus jamaicensis (present in 77.42% of the study sites), Desmodus rotundus (77.42%), Glossophaga soricina (77.42%), Pteronotus parnelli (77.42%), Sturnira lilium (77.42%), and Mormoops megalophylla (67.74); all remaining species were found at less than 66.67% of the 31 study sites.
On average, each bat community was composed of over 30 species (mean ± SD; 31.6 ± 12.3), but this only represented 26.55% of the total number of species in the regional pool (species richness = 119). In terms of species turnover (i.e., beta diversity), there were 3.77 distinct communities in the region based on the multiplicative model of species partitioning (Whittaker 1972; Jost 2006) . Regarding phylogenetic diversity, each bat community averaged over 640 unit lengths in FI (642.7 ± 203.1), slightly under 30 in MNND (29.6 ± 5.4), and just over 75 in MPD (75.7 ± 8.8). Each measure of phylogenetic diversity had a different set of environmental factors associated with the underlying structure. The best predictive model for FI included only 3 of the 22 environmental variables, which were precipitation of warmest quarter, precipitation seasonality, and longitude (Fig. 2) . Temperature seasonality, which was included in the resulting regression tree twice, diurnal temperature range, and annual temperature range were important predictors of MNND (Fig. 3) . Isothermality, longitude, mean temperature of wettest quarter, and latitude were all correlates of MPD (Fig. 4) . No other environmental variables were identified as being associated with phylogenetic diversity.
At an alpha level of 0.1, each measure of phylogenetic diversity revealed a different number of underdispersed communities (Table 1) . MNND resulted in the fewest underdispersed communities (n = 8), followed by FI (n = 9) and MPD (n = 16); 6 bat communities showed signs of underdispersion with all 3 measures of diversity. Only 1 community was overdispersed, and that was based on MPD alone. All remaining bat communities were indistinguishable from random dispersion. Relative frequencies at the family level differed among randomly dispersed (n = 13), underdispersed (n = 17), and overdispersed (n = 1) communities (Table 2) . For the overdispersed community (Supplementary Data SD3) , Vespertilionidae was the most speciose family with a mean relative frequency of 45.16%, followed by Phyllostomidae (32.26%) and Molossidae (9.68%). Underdispersed communities (Supplementary Data SD4) had a greater mean relative frequency for Phyllostomidae (54.96%) and lower mean relative frequency for Vespertilionidae (26.04%) and Molossidae (5.69%). In the randomly dispersed communities (Supplementary Data SD5), Vespertilionidae and Phyllostomidae were the most speciose families with mean relative frequencies of 40.71% and 37.08%, respectively, followed by Molossidae (10.6%) and Mormoopidae (7.07%). The other families (Mormoopidae, Emballonuridae, Natalidae, Noctilionidae, and Thyropteridae) had minor differences in mean relative frequencies of < 1%.
In terms of the relationship between species richness and each measure of phylogenetic diversity, FI and MPD were positively correlated with species richness (r = 0.96, P < 0.001 and r = 0.35, P = 0.050, respectively), whereas MNND was negatively correlated with species richness (r = −0.63, P < 0.001). However, the size of the regional species pool affected each measure of phylogenetic diversity differently. As expected, there was a positive linear correlation between species richness and FI with variability around the point estimate remaining fairly uniform until species richness approached the maximum size of the regional species pool (Fig. 5A ). With MNND there was a negative, nonlinear relationship with species richness and a decrease in variability as the size of the regional species pool increased (Fig. 5B) . However, there was no significant relationship between MPD and species richness, although there was a strong decrease in variability as the size of the regional species pool increased (Fig. 5C) . Empirically, there is a positive linear relationship between species richness and FI that is unaffected by the size of the regional species pool. However, the relationships are more complex for MNND and MPD in that they are nonlinear. Although the variability decreases in both as species richness increases, the mean value for MNND decreases in a manner consistent with a negative exponential curve in relation to species richness, whereas MPD is more consistent with a positive power function. In each case, the mean values asymptote as species richness at the local level (i.e., alpha diversity) approaches the maximum size of the regional species pool (i.e., gamma diversity) or as beta diversity decreases. For our study, alpha richness was slightly over 25% of gamma richness, allowing for significant correlations between species richness and each measure of phylogenetic diversity. Studies in which alpha richness represents over 50% of regional species pool, however, may not have biologically meaningful correlations.
Based on 3 different measures of phylogenetic diversity, we found evidence of underdispersion in 16 bat communities and overdispersion in only 1 bat community (Sierra Tarahumara, Chihuahua); all other communities were consistent with random phylogenetic dispersion. The only overdispersed community was identified as such only by MPD, which makes sense given that MPDs are best able to detect overdispersion in communities (Miller et al. 2016) . However, MPD also identified the most underdispersed communities. This is in opposition to a previous study that found that MNNDs are better at detecting underdispersed communities (Miller et al. 2016) . Nevertheless, our results indicate that bat communities in Mexico are largely underdispersed. Other studies of phylogenetic dispersion in bats have also found mostly underdispersed communities. For example, bats in the desert regions of North America (Patrick and Stevens 2014) as well as tropical regions of the Manu Biosphere Reserve of Peru (Cisneros et al. 2014) , Atlantic Forest of South America (Stevens and Gavilanez 2015) , and Caribbean lowlands of Costa Rica (Presley et al. 2017 ) are largely underdispersed.
One potential reason for finding more underdispersed than overdispersed communities is that relatively more phyllostomids are represented in our data set than any other family, especially in the more tropical southeastern regions of Mexico. Phyllostomid bats have their origin in north-central South America where they became highly differentiated (Koopman 1976) , possessing unique behavioral, morphological, and physiological adaptations that allow them to specialize on blood, nectar, insects, pollen, and small vertebrates (Datzmann et al. 2010) . These traits, in combination with dispersal processes, could account for the disproportionate number of phyllostomid bats in the more tropical rainforest environments found in southeastern regions of Mexico as opposed to the more arid and agriculturally dominated environments of northwestern Mexico (Lopez-Gonzalez et al. 2012). A 2nd possible explanation could be that phylogenetic underdispersion in bat communities is a result of environmental filtering, whether it is climatic-based or habitat-based filtering. Mexico has a heterogeneous landscape consisting of high mountains, coastal plains, tropical rain forests, and deserts with elevations extending from sea level to just over 5,300 m. In addition to its diverse habitats, Mexico has a vast array of climatic conditions with temperatures extending from as low as −0.3°C (minimum temperature of coldest month; Janos, Chihuahua) to as high as 38.1°C (maximum temperature of warmest month; Janos, Chihuahua) and precipitation ranging from 0 mm (precipitation of driest month; Ensanada, Baja California) to 576 mm (precipitation of wettest month; Sierra Mazateca, Oaxaca). These climatic factors are important determinants of vegetation structure and, therefore, important drivers of bat diversity in Mexico (Lopez-Gonzalez et al. 2015) .
A 3rd possible mechanism that could result in underdispersed communities is competition; however, we must specify inter-clade competition as a potential mechanism for underdispersion. That is, when species are competing with those from other clades, it is possible for competitive exclusion to drive entire clades to extirpation, especially considering extirpation patterns tend to be clumped (Corey and Waite 2008) . Intraclade competition, on the other hand, is a potential mechanism for overdispersion. When competition within a clade occurs, there is pressure for closely related species to diverge, preserving the overall number of clades. Two families, in particular, were widely distributed throughout Mexico (Phyllostomidae 45.38% and Vespertilionidae 29.41%). Underdispersed communities had relatively more phyllostomids and fewer vespertilionids, whereas the overdispersed community had fewer phyllostomiids and more vespertilionids.
A 4th possible reason could be taxonomically biased extinction rates resulting from increased anthropogenic activities. Because current extinction risks are not phylogenetically random (Purvis et al. 2000) , an extinction event could prune a large branch from a phylogenetic tree possibly leaving a phylogenetically underdispersed community. In bats, closely related species have more similar levels of threat than would be expected if extinction risks were random (Jones et al. 2003) . If closely related species with similar morphological and ecological characteristics are at risk to similar extinction threats, then entire clades could be extinction prone due to their shared evolutionary history (Corey and Waite 2008) . It has been proposed that mammalian extinctions have affected the current patterns of latitudinal gradients in species density in North America, as well as the patterns of faunal structure in relation to climatic conditions for larger mammals (Badgley and Fox 2000) . A 5th possible reason could be the geological age of the habitat. For example, vascular plant communities in northwestern and central Europe were consistently underdispersed in younger environments dominated by grasslands, whereas overdispersion was mostly observed in older environments dominated by forests (Lososova et al. 2015) . However, most of the underdispersed bat communities were found in tropical rainforests of southeastern Mexico, which is geologically older than the more desert-like regions of northwestern Mexico (Graham 2011) . Based on the taxonomic dimension of biodiversity, the composition of bat species in Mexico is associated with climatic, topographic, and vegetative conditions (Lopez-Gonzalez et al. 2015) . The same can be said for the phylogenetic dimension; that is, we found an association between certain environmental factors and phylogenetic diversity. Perhaps bats respond to ecological conditions that result in patterns that can be seen on an evolutionary time scale.
Environmental gradients related to climate, topology, and vegetation are often associated with broad-scale patterns of taxonomic richness (Moura et al. 2016) . At the local level, landscape heterogeneity and climate determine species composition and taxonomic richness in bat communities in Mexico (Lopez-Gonzalez et al. 2015) . At the regional level, bat communities are distributed across the landscape in a Clementsian pattern that is coincident with multiple environmental gradients (e.g., humidity and elevational gradients) with discrete compartments associated with ensemble-specific characteristics (Lopez-Gonzalez et al. 2012) . Our results also indicate that environmental factors are important in structuring bat communities, but from a phylogenetic dimension in which evolutionary relatedness is the primary focus. FI was associated with longitude and 2 precipitation-based variables. This suggests that precipitation, and not temperature, is most strongly correlated with phylogenetic richness in bat communities across Mexico. In terms of phylogenetic diversity, MNND was associated with daily, seasonal, and yearly fluctuations in temperature. This indicates that temperature, and not precipitation, is a potential driver of recent changes in the evolutionary relatedness of bats. In fact, temperature seasonality has also been shown to be a strong predictor of phylogenetic diversity in phyllostomid assemblages in the Atlantic Forest of South America (Stevens and Gavilanez 2015) . The predictive model for MPD included latitude and longitude in addition to 2 temperature-based variables (isothermality and mean temperature during wettest quarter), indicating that other environmental factors besides precipitation are potentially driving distant changes in evolutionary relatedness. This additional insight increases our ecological understanding of the formation of local communities and could play an integral role in future management strategies and conservation policies. 
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